GmPAP3, a novel purple acid phosphatase-like gene in soybean induced by NaCl stress but not phosphorus deficiency.
Purple acid phosphatases (PAPs) are commonly found in plants, but the physiological functions of different classes of PAPs are not thoroughly understood. In the present study, we identified a novel gene, GmPAP3, from salt-stressed soybean using suppression subtractive hybridization (SSH) techniques. Protein sequence alignment studies and phylogenetic analysis strongly suggested that GmPAP3 belongs to the group of plant PAPs and PAP-like proteins that are distinct from those of fungi and animals. In addition, the invariable consensus metal binding residues of PAPs were all conserved in GmPAP3. Surprisingly, analysis of protein sorting signals showed that a putative mitochondrion targeting transit peptide is present on GmPAP3. Northern blot analysis revealed that NaCl stress causes a general induction of GmPAP3 expression in both roots and leaves of various cultivated (Glycine max) and wild (Glycine soja) soybean varieties. Further test using two genetically unrelated cultivated soybean varieties showed that the expression pattern of GmPAP3 is distinct from other PAP genes in soybeans. NaCl stress and oxidative stress but not phosphorus (P) starvation induces the expression of GmPAP3. These results suggest that the physiological role of GmPAP3 might be related to the adaptation of soybean to NaCl stress, possibly through its involvement in reactive oxygen species (ROS) forming and/or scavenging or stress-responding signal transduction pathways.